Complete mitochondrial genomes of Indian tent turtle, Pangshura tentoria was sequenced and annotated as 16,657 bp in length. This first assembly was encoded by 37 genes: 13 protein coding genes (PCGs), 22 transfer RNA (tRNAs), two ribosomal RNA (rRNAs) as similar to the typical vertebrate mitochondrial gene arrangement. The complete mitogenome has a base composition of A (33.30%), G (13.54%), C (27%), and T (26.13%).
INTRODUCTION
The geoemydid turtles are the most ornamental and highly threatened living fauna in the world 48 (Fritz & Havaš, 2007) . The genus Pangshura Gray, 1856 belongs to the family Geoemydidae is 49 one of the endangered South and Southeast Asian turtle species (IUCN, 2018) . The group is 50 known as a sister group of land tortoises (Family Testudinidae) and comprises about 71 species 51 excepting the new world genera (TTWG, 2017) . Most of the geoemydid species are adapted in 52 freshwater eco-system, however, some prefer estuarine or terrestrial habitats (Ernst et al., 2000) . 53 In India, 16 geoemydid turtles were distributed in the northern, eastern and northeastern region, 54 and Vijayachelys silvatica is endemic to Western Ghats in Southern part (Buhlmann et al., 2009;  55 Kundu et al., 2018a) . The Indian tent turtle, Pangshura tentoria (Gray, 1834) with three living 56 congeners, previously placed with the three large-sized Kachuga species for more than a century 57 (Ernst & Barbour, 1989; Das, 1991 Das, , 1995 and further resurrected based on morphology and 58 molecular studies (Das, 2001; Praschag et al., 2007) . Further, in the recent past the fossils record 59 suggested a new Pangshura species, P. tatrotia from the Pliocene Siwaliks of Pakistan (Walter 60 & Tyler, 2010) . Fossil records of Pangshura in deposition of the Siwalik Hills and Narmada 61 Valley, demonstrated their existence in India from Pleistocene periods (Baruah et al., 2016) . P. 62 tentoria is abundantly distributed in the riverine systems in Bangladesh and northeast India and 63 categorized as 'Lower Risk/least concern' in the International Union for Conservation of Nature 64 (IUCN) red data list and 'Appendix II' in the Convention on International Trade in Endangered 65 Species of Wild Fauna and Flora (CITES). However, due to the anthropogenic threats, the 66 population of P. tentoria has dramatically declined in the northeastern region and other parts in 67 India and thus the species is recommended to be listed in Indian Wildlife (Protection) Act, 1972 68 (van Dijk et al., 2000) .
69
The mitochondriomics is evidenced effective in systematics and molecular phylogenetics 70 studies by comparing the unique features of genes inside the mitochondrial genome (Mindell et 71 al., 1999; Parham et al., 2006) . The genetic motifs in complete mitogenomes demonstrated the 72 phylogenetic position of turtles compare to other amniotes and suggested the sister relationship 73 of archosaurs (Zardoya & Meyer, 1998; Kumazawa & Nishida, 1999) . Till date the complete 74 mitogenomes of 31 geoemydid turtles under seven genera (Family: Geoemydidae) has been 75 assembled throughout the world and are available in GenBank database. However, the complete 76 mitochondrial genome of genus Pangshura has not been assembled so far and unknown to the 231 The ratios of synonymous and nonsynonymous substitutions are generally known as an indicator 232 of selective pressure and evolutionary relationship among different species (Zhu et al., 2017) . It 233 was stated that, the Ka/Ks>1 evidenced for positive selection, Ka/Ks=1 for neutral mutation, and 234 Ka/Ks<1 for negative selection (Nei & Kumar, 2000; Yang & Bielawski, 2000 (Fig. 4) .
249 Transfer RNAs and ribosomal RNAs 250 The representative secondary structures of 22 tRNAs were identified for P. tentoria complete 251 mitogenome, total 1551 bp ranging from 67 bp to 76 bp with A+T content is 60.28%. In other 252 geoemydid species, tRNA genes varied from 1496 bp (M. annamensis) to 1796 bp (C.
253 aurocapitata). The A+T content of other geoemydid species varied from 60.02% (B. trivittata) to 254 63.94% (C. tcheponensis). The AT skewness and GC skewness of tRNA genes for P. tentoria 255 were 0.026 and 0.055, respectively. The AT skewness of other species varied from 0.024 (B.
256 trivittata) to 0.051 (M. leprosa) and GC skewness varied from 0.008 (C. aurocapitata) to 0.052 257 (S. bealei and S. quadriocellata). Among all 22 tRNA genes, 14 were in major strand and 258 remaining eight (trnQ, trnA, trnN, trnC, trnY, trnS2, trnE, and trnP) were in minor strand and the 259 anticodons of all tRNAs genes were resulted in Table S6 . All of the tRNAs are meant to be 260 folded into classic clover-leaf secondary structures in P. tentoria, except for trnS (GCT), which 261 lacked the conventional DHU arm or stem; instead, a larger loop was observed there. The G-C 262 and A-T bonding were normally observed in the secondary structures of tRNA genes, however 263 the secondary structures of 10 tRNA genes; tRNA Ala 278 The control region (CR) known for the initiation of replication in vertebrates (Bing et al., 2006) , 279 is located between trnP and trnF in all the studied geoemydid species with a varying size. The 280 length of the CR of P. tentoria was 949 bp and A+T composition was 66.06% (Table 2) . A 281 single tandem repeat of eight base pairs (TTCTCTTT) with two copy numbers was observed in 282 the CR of P. tentoria (Fig. 5) . The AT and GC skew values were negative, -0.030 and -0. 294 nigricans). Overall, the CR in geoemydid mitogenomes showed a specific sequence and 295 structural characteristic, which were species-specific and can be potentially used as a genetic 296 marker for evolutionary and population genetics study.
Phylogeny of geoemydid mitogenomes
298 Mitochondrial and nuclear genes has been largely used for effective species identification and 299 delimitation. However, to understand the robust evolutionary relationship, reconcile of 300 phylogeny by in-depth molecular data is necessitated. Comparative mitochondriomics has 301 demonstrated its utility in elucidating the phylogenetic relationships of many taxa, including 302 turtles (Amer & Kumazawa, 2009; Chen et al., 2013; Jiang et al., 2016; Li et al., 2017; Kundu et 303 al., 2018b) . Originally, the genus Pangshura was erected by Gray, 1856 within Batagur, a genus 304 contained Pangshura, Batagur, Kachuga and Morenia species. Later on Pangshura was elevated 305 as a distinct genus through morphological characteristics by Günther, 1864 and Moll, 1986. (Fig. 6 ). The constructed 313 ML phylogeny revealed all geoemydid species, clustered together with high bootstrap support 314 and congruent with the previous evolutionary hypothesis (Shaffer et al., 1997; Spinks et al., 315 2004 , Praschag et al., 2007 Le et al., 2007; Guillon et al., 2012) . P. tentoria under genus 316 Pangshura shows sister clade with the Batagur trivittata as described earlier. The congeners of 317 Mauremys, Cuora, Cyclemys, Heosemys, Sacalia, and Notochelys are also clustered separately 318 with significant bootstrap supports in ML tree. Further, the representative mitogenome sequences 319 of other family/suborder, Testudinidae, Emydidae, Platysternidae, Cheloniidae, Trionychidae 320 under suborder Cryptodira (hidden-necked turtles) and Chelidae under suborder Pleurodira (side-321 necked turtles) were clustered distinctly in ML phylogeny (Fig. 6) . Thus, using complete 322 mitochondrial genome, the present study was able to generate a robust phylogeny with high 323 statistical values for each node and elucidate the uncertainty in the relationship between 324 Pangshura and other geoemydid species. Furthermore, based on the jawed morphology, the 325 family Geoemydidae was divided into two subfamilies Geoemydinae and Batagurinae (Gaffney 326 & Meylan, 1988) . The studied genus Pangshura was transferred to Batagurinae subfamily with 327 other living genera (Batagur, Geoclemys, Hardella, Malayemys, Morenia, Ocadia, and Orlitia) . 328 However, complete mitochondrial genomes of Batagurinae taxa is limited in global database.
329 Thus, additional taxon sampling of geoemydid species under Batagurinae subfamily from 330 different geographical locations and their mitogenome data would be useful to reconcile the 331 phylogenetic and evolutionary relationship hereafter.
332 CONCLUSIONS 333 The sequencing, annotation of the mitochondrial genome of a member of genus Pangshura was 334 accomplished in this study. The mitogenome of P. tentoria was found to be 16,657 bp in length 335 and showed similar gene order in other geoemydid turtle species. The PCGs of P. tentoria 336 showed the ratio of non-synonymous and synonymous substitution were <1 in compare to other 337 geoemydid species that indicates a strong negative selection. Further, the comparative 338 mitochondriomics study revealed the numbers and structural characteristic of tandem repeats 339 were species-specific in geoemydid turtles. The maximum likelihood phylogeny showed distinct 340 clustered of 32 geoemydid turtles and the relationships were congruent with the previous 341 phylogeny and taxonomic classification. The complete mitogenome reported in the present study 342 is expected to allow for further genomics studies of the extant Pangshura species and would be 343 useful for estimating genetic differences within and between populations and conservation 344 genetics. Protein-coding genes are shown as blue arrows, rRNA genes as orchid arrows, tRNA genes as coral arrows and non-coding region as grey rectangle. The GC content is plotted using a black sliding window, GC-skew is plotted using green and orange color sliding window as the deviation from the average in the complete mitogenome . 
